This study estimates the effect of job loss for Finnish workers displaced during a severe recession in the early 1990s. The setting provides a sample of workers of which over 90% experienced unemployment after losing a job due to plant closure. We use linked employer-employee data to follow these workers up to 16 years after the job loss and to construct a closely matched comparison group of non-displaced workers. We estimate over 58% initial drop in employment and earnings after the job loss. At the end of follow-up, women's employment and earnings recover fully while men's employment remains 1-5% lower relative to the comparison groups and they suffer a 5-8% earnings loss. We also find large effects on long-term unemployment that diminish slowly and long-lasting effects on poverty risk.
Introduction
This paper estimates the effect of job loss for Finnish workers displaced during a severe recession period in the early 1990's. The recession period provides a sample of workers of which over 90% experienced unemployment after displacement due to plant closure. The analysis of plant closures in our setting provides different type of variation than in previous displacement literature. In a typical plant closure during moderate economic conditions, a majority of the workers is re-employed shortly after the closure. Here we are able to study the long-term effects of unemployment after an economic crisis rather than the effect of displacement alone.
The Finnish recession began due to multiple macroeconomic shocks that led to a rapid increase of unemployment rate from 3 to 16 percent in three years. The main factors behind the recession were liberalisation of the credit markets, failed monetary policy and collapse of the bilateral trade with Soviet Union in 1991. The shocks caused by these events were difficult to anticipate for the firms and a large number of plants were forced to close down.
While the results from this severe recession cannot be directly generalized to periods of regular macroeconomic variation, they are still important from a policy perspective. The U.S. evidence from the 2007 financial crisis shows that costs of the job loss were unusually high in this period, although the increase in the unemployment rate was not particularly large by European standards (Farber 2015) . This suggests that previous studies may severely underestimate the costs to current high-unemployment countries suffering from the aftermath of the financial crisis. On the other hand, results from a severe recession period provide a useful upper bound of the costs, especially given the scarcity of credible empirical evidence on the effects of unemployment
The main outcomes in this study are earnings and employment. Up to 16 years follow-up period allows us to study the persistence of unemployment after the initial job loss. In addition to the productivity measures, we also study exclusion from labour markets by constructing indicators for long-term unemployment and poverty.
Focusing on plant closures in a recession period is likely to provide a sample of displaced workers from plant closures that are more randomly selected than those displaced during regular macroeconomic conditions. The firms in this sample were forced to close down quickly which left less time for the firms to adjust their production by laying off their less productive workers. We analyse the dynamics of plant closure over the three years recession period which provides new insights on how the effect of job loss varies in the different phases of the recession.
Our data are based on the Finnish linked employer-emplyee data. The analysis sample includes private sector workers between 25 to 65 years of age with a stable employment in 1990. We observe these workers from 1988 to 2007 which provides us a 14 to 16 years follow-up period depending on the year of the job loss. Overall the analysis sample includes 289,000 workers of whom 9,200 are identified to experience a job loss due to plant closure. A rich set of individual and firm level background characteristics allows us to construct a very closely matched control group of non-displaced workers. While our analysis sample does not cover all the workers in the analysed firms, we observe complete firm and plant level worker flows over time needed for defining plant closures. In addition, an exceptional element in the data is the information about the reason of job loss provided by the employment services. This helps us to identify true plant closures very reliably while previous register based studies have relied solely on changes in plant identifiers.
We estimate the effect of job loss in the recession years 1991-93 using matching estim-ators. First we estimate effects by the year of plant closure to study the dynamics of the recession. The job loss causes over 58% initial drop in employment and earnings of the displaced workers. The effect diminishes gradually over the follow-up period as the displaced catch-up the comparison group slowly. Although the descriptive analysis points to large differences in the employment and earnings patterns between workers displaced in the early and late phase of the recession, the matched sample shows virtually no differences in their earnings and employment dynamics. We then construct a pooled sample to study the effects of job loss on additional outcomes and utilise the large sample size to study the effect heterogeneity with respect to background characteristics. All results are estimated separately for men and women. Men's employment recovers somewhat sooner but their recovery stalls compared to women. At the end of follow-up, the effect of job loss disappears for women but men suffer a 5-9% earnings loss. We also find the effects to be substantially larger for older workers. The article is organised as follows. The next section discusses the related literature studying the effect of job loss and unemployment. The section 3 provides an overview of the macroeconomic environment during the recession and follow-up period and discusses briefly the Finnish unemployment benefit system. The analysis data is described in the section 5 and the empirical strategy is presented in the section 6. The section 7 presents the results and the final section concludes.
Related studies
Early papers analysing displaced workers focused on permanently displaced workers or masslayoffs where firms downsize e.g. by 30% or more (Ruhm 1991 and Jacobson et al. 1993 ). More recent papers study plant closures where all workers of establishments have been laidoff. Most of these studies on job loss analyse the effect on the average earnings in the years following the job loss. Couch & Placzek (2010) compare different estimators and results from different US datasets to study why the variation in the estimated earnings losses has been so large. They conclude that economic conditions at the time of displacement play a key role. Jacobson et al. study a recession period in Pennsylvania and find 25% earnings losses 6 years after displacement relative to non-displaced workers while other studies focusing on periods of moderate economic conditions find much smaller losses.
In addition to economic conditions, the institutional environment is an important feature in determining the effect of job loss. European countries have stronger employment protection and more generous unemployment insurance in general. For example, Hijzen et al. (2010) studying the UK data point out that in Europe earnings losses are mostly due to periods of non-employment whereas in the US the main reason is lower wages after re-employment. They have also access to firm level data which allows them to compare results from plant closures and mass-layoffs. They find 18-35% losses for workers who exit firms that close down and 14-25% losses for workers who exit due to mass-layoff.
Several studies have also analysed Nordic countries that provide long panel datasets with employee-employer links. Eliason & Storrie (2006) analyse all Swedish plant closures in 1987 and follow the displaced workers until 1999. While their results indicate more modest earnings losses compared to Hijzen et al., the losses seem to be permanent. The employment level remains around 3% lower due to displacement in 1999. Using Norwegian data, Huttunen et al. (2011) study mass-layoffs between 1991 and 1998. They find 3% earnings losses after a 7 years follow-up. These results can be contrasted to results from Finland by Korkeamäki & Kyyrä (2014) . They compare displacements due to plant closures and mass-layoffs from a deep recession period in 1992 and from a recovery period in 1997. Using quantile regression they show that men's median losses after 7 years are 15% for those displaced during the recession and around 0% for the recovery period. Their analysis also reveals that the effect is very asymmetric as the lower end of the earnings distribution suffers the largest losses.
A job loss can be mentally difficult affecting a wide range of outcomes. Several studies have shown that displacements decrease health and increase mortality (e.g. Von Wachter 2009 and Browning & Heinesen 2012) . Martikainen et al. (2007) show the increase in mortality for Finland by analysing downsizings and plant closures in 1989 and 1994 . Finally, Huttunen & Kellokumpu (2016 show that displacements decrease fertility by studying Finnish masslayoffs and plant closures during the recession years 1991-1993. While they analyse also earnings in the same setting as this study, their analysis focuses on displaced couples which means the results do not generalise to all workers.
A large number of studies have attempted to identify the effect of unemployment on various outcomes. Some studies utilise different modelling techniques to estimate the state dependence in unemployment (Arulampalam 2001 (Arulampalam , 2002 Gregory & Jukes 2001) . Focusing on youth unemployment, Gregg (2001) and Gregg & Tominey (2005) use past local unemployment rate as an instrument for employment status and Skans (2011) uses sibling fixed effects combined with detailed background characteristics to overcome the selection problem. All these studies suggest that unemployment has sizeable and persistent effect on future earnings.
This study contributes to the literature by studying workers displaced in a deep recession period of whom a large majority also face an unemployment spell after job loss. 1 We extend the previous study on Finnish recession by Korkeamäki & Kyyrä (2014) in several ways: we have twice as long follow-up period allowing to analyse long-term effects and we examine recession dynamics as well as effect heterogeneity with respect to background characteristics. We also provide a novel aspect on the analysis by emphasising the distributional aspects of the job loss using long-term unemployment and poverty indicators. Compared to previous studies on unemployment persistence, we utilise exogenous variation from plant closures to avoid the selection problem. A limitation of our setting is that the results do not necessarily generalise to periods of more moderate economic conditions. Nevertheless, they may provide an upper bound for the costs of displacement. In addition, the estimates for a severe recession period are important in their own right because they help countries suffering from high levels of unemployment in planning optimal labour market policies.
3 Finnish labour markets in the 1990's
The recession
In the late 1980's, the Finnish economy experienced a period of rapid growth, 3.4% on average. 2 As illustrated in Figure 1 , the unemployment rate was low. Long-term unemployment was uncommon mainly because of active labour market policy. Before the recession started at the end of 1990, the economy was overheated. This was partly due to financial deregulation 1 Verho (2008) is the first study to analyse job losses in the Finnish recession. This paper extends the analysis in many respects and utilises more comprehensive data with plant identifiers.
2 A more detailed discussion on the recession can be found, for example, in Honkapohja & Koskela (1999) . Percent 1986 Percent 1988 Percent 1990 Percent 1992 Percent 1994 Percent 1996 Percent 1998 which led to an increase in private borrowing and risk taking. The tax system favoured debt financing of investments. In addition, firms had incentives to acquire foreign debt due to the difference between foreign and domestic interest rates. Finnish currency, the markka, had a fixed exchange rate in the 1980's. In March 1989, the markka was revaluated as a late response to foreign capital inflow. The fixed markka started to face growing speculative pressure from 1990 onwards and the defence of markka led to an increase in the real interest rates. At the same time, the German unification raised interest rates in Europe which raised the rates in Finland even further. This caused serious trouble for heavily indebted firms. Also domestic demand declined and the export sector suffered from a loss in price competitiveness.
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The collapse of the Soviet Union in 1991 also contributed to the decline in the economy. The bilateral trade, which was 15% of total exports, dropped by 70%. In November markka was devaluated. As the recession started to become deeper, reductions in asset values and liquidity variables caused private consumption and investment to drop. This, combined with the drop in bilateral trade and high interest rates, forced many firms to be closed down. Especially firms with high foreign debt had problems.
The economic downturn came as a surprise for firms and policy makers. The foreign shocks were hard to anticipate but problems arising from increasing risk taking and indebtedness of private sector might have been possible to perceive. However, this does not seem to be the case. In autumn 1990, all Finnish economic research institutes failed to forecast the sharp downturn in the late 1990 and 6% drop in GDP for 1991. The number of firm closures grew sharply when the recession started. Figure 2 shows the number of bankruptcy proceedings together with the short-term real interest rate in Finland. The number of proceedings more than doubled from the pre-recession level. One of the key factors causing problems for the indebted firms was the high real interest rate. The peak of 14% coincides with the year with the largest number of bankruptcy proceedings. As the firms had problems and laid off workers, the unemployment rate rose from 3.2% to 16.6% in three years.
Unemployment benefits
At the time of the recession, displaced workers were eligible for earnings related unemployment benefits for 500 working days if they had worked more than six months and were members of an unemployment fund. For the median income worker with earnings related benefits, the benefit level was 55% of pre-unemployment income (in 2003, gross income 1,178 euros per month). Otherwise they received the basic allowance which is substantially lower. For example, in 2003 the basic allowance without child supplements was 23 euros per working day.
Unemployed individuals must register to the public employment services to receive benefits. Thus displaced workers have a strong incentive to register. In addition, the provided information should be reliable because a document about the displacement is required to avoid a long waiting period. Before 1993, workers who have quit faced a six weeks waiting period while displaced workers had only a one-week waiting period.
Older unemployed people have an option for an early retirement scheme that affects con-6 siderably their re-employment incentives (Kyyrä & Wilke 2007) . Before 1997, individuals older than 53 years of age were entitled for earnings related benefits until retirement. The age limit was raised to 55 years in 1997. The impact of job loss is analysed separately for older workers in the heterogeneity analysis by studying those over 46 years of age at end of 1990. The youngest in this group became entitled to the early retirement scheme in 2000.
The regular retirement age is 65 years and early retirement without unemployment benefits was possible at the age of 60.
Data
Analysis data consist of workers who were employed in Finnish private sector firms in 1990. The dataset is based on Statistics Finland's linked employer-employee data (FLEED) that include a wide range of individual and firm characteristics. Our analysis sample covers all workers with a stable employment history prior to the recession period. We complement these data with plant level data covering all firms to define plant closures. The individual level dataset includes all Finnish workers between 25 and 65 years of age who were employed 12 months in 1990. The sample was restricted to private sector workers by including only those with a private sector pension scheme (TEL). This initial sample includes around 344,000 observations but after excluding workers with low annual income indicating part-time work and few hundred observations with missing covariates, the sample size reduces to 289,000 observations. The analysis data cover the years from 1988 to 2007. This means that all workers can be followed 14 years after the recession. The analysed outcomes are annual earnings, taxable income, months in employment and months in unemployment. In addition, to analyse the persistence of unemployment and exclusion from labour market on individual level, we define an indicator for long-term unemployment. The indicator takes the value one if a full year of unemployment is followed by at least one month of unemployment in the next year. Finally, we define an individual level poverty indicator based on annual income. The poverty threshold is derived from the Statistics Finland's annual poverty risk threshold for single-person households. 4 Most of the background characteristics are observed at the end of 1990. The individual characteristics include age, the level of education, native language, the number of children, an indicator for spouse, the region of residence and an indicator for house ownership. The variables describing firms are industry code (NACE rev. 1.1) and plant size. The changes in the employment status are observed at the end of each year. The previous earnings are observed for the years 1988-1990 which allows us to control for pre-recession trends in earnings.
Empirical strategy
Our objective in the empirical analysis is to estimate the causal effect of displacement by constructing a valid comparison group for the displaced workers. We begin by discussing the exogenous variation provided by plant closures in the context of the Finnish recession. Then we provide descriptive statistics for the analysis groups and present trends for the key outcome variables. Finally, we discuss different matching estimators that we use to construct comparison groups for the displaced workers and show the matching balance.
Plant closures
Many studies have analysed mass-layoffs because they provide exogenous variation in employment on individual level. In a regular downsizing, employers have an incentive to displace the least productive workers first. When the plant is closed down and all workers are displaced, this selection process does not take place (see e.g. Gibbons & Katz 1991) . However, a selection process may also take place on industry level when the least productive establishments are closed down first. If these productivity differences are related to unobserved worker characteristics the empirical analysis suffers from a selection problem.
The Finnish 1990's recession includes several features that reduce possible selection problems significantly. First, Finnish firms were hit by several external shocks that meant plant closures were mainly a result of firms' financial position or their reliance on export markets and much less of the poor competence of firms' workers. Second, the definition of plant closures is likely to be imprecise and subject to measurement error. Employee-employer data consist typically of annual cross-sections that may mask important worker flows because plant closings are evolving and gradual processes. Errors arise if workers anticipate layoffs and find new jobs before the closure. This leads to so called early-leaver problem because the most able workers are more likely to exit first (Lengermann & Vilhuber 2002; Schwerdt 2011) . In addition, data may not be informative at which point a plant or establishment is closed down. Using a too strict definition leads to false negatives when true plant closures are excluded from the treatment group. On the other hand, too loose criterion means that treatment group includes plants with a large downsizing which in the end did not lead to complete closure. Such plants may keep their most productive workers and use recalls to employ their displaced workers.
The abruptness of the Finnish recession is very beneficial for the analysis of plant closures. The economy turned from a boom to a deep recession within few months. The external shocks where very difficult to anticipate for workers and the huge rise in unemployment made anticipatory exits less likely. We believe these factors reduce early leaver problem considerably compared to periods of regular business cycle variation.
To obtain a reliable definition for plant closures, we restrict the analysis to firms with over 10 employees in 1990. The first condition for a closure is that a plant downsizes more than 90% of its workforce in a given year. The second condition requires that less than 10% of these workers move together to a new plant in the following year to ensure that the closure was not a result of restructuring firm's organisation or a sale of firm's unit. The third condition is that at least some of the plant's workers register as job seekers at the employment office and they identify plant closure as the reason for their job loss. The registering is required for the application of unemployment benefits and it can also be done during the notice period before the unemployment spell has begun. This condition reduces the number of plant closures substantially but it also eliminates the majority of false closures.
Using these conditions we identify a total of 486 plant closures in the recession period (178 in 1991, 182 in 1992 and 126 in 1993) . After removing a small number of remaining potential false closures by excluding plant codes that reappear within two years, we are left with 9263 displaced workers who compose the treatment group of the analysis. These workers fulfil the sample inclusion criteria and were full-time employed in years before the job loss. A vast majority of them experienced at least short unemployment in the year of plant closure or the following year. The share of workers with no registered unemployment spell is 9.2%, 7.0% and 8.9% for those displaced 1991-1993, respectively.
We define the comparison group annually by using similar employment history criteria as for the plant closure group but in the year of the closure they continue with full employment and they are not working in a heavily downsizing firm (over 50%). However, it should be noted that we do not condition on future outcomes which means, for example, that a worker in the 1991 comparison group may experience displacement and unemployment from 1992 onwards. In addition, the later plant closure and comparison groups have on average more stable employment histories because they have survived the early recession employed. Using these criteria our annual comparison groups include a total of 142,750 workers.
Descriptive analysis
The key background characteristics of the analysis groups as well as for all unemployed individuals are presented in Table 1 . All characteristics are observed in the pre-recession period at the end of 1990. Comparison of the non-displaced control group and plant closure group reveals that earnings are similar for men but 6% lower for women in the closure group. Women in the closure group are also slightly older. The level of education shows a larger difference as those in the closure groups have more commonly only a basic or vocational education which reflects the fact that they are more often blue-collar workers. They are also more often living with a spouse but have less often children.
Although the closure groups are fairly similar to the comparison groups in many respects, the differences reflect the fact that plant closures took place more commonly in the manufacturing industry. 72% of the men in the closure group work in manufacturing while in the comparison group the share is only 55%. For women, the difference is larger as the respective shares are 75% and 43%. This is also related to the fact that the closure groups include more blue-collar workers. Finally, the closure groups are employed more often in medium sized plants employing between 26-100 workers compared to the comparison groups.
The group of all unemployed workers includes those who experienced at least some unemployment during the recession years. They have surprisingly similar characteristics to both analysis groups. The main differences are in the industry distribution and plant size. Experiencing at least a short unemployment spell was very common in the recession period and the all unemployed group includes 64% of the workers in the analysis sample. The similarity between the groups indicates that unemployed in the recession period were a less selected group when compared to the periods of regular regular macroeconomic variation.
The upper panels of Figure 3 present the average annual employment and earnings in the analysis period for the plant closure groups. The averages for the analysis population are shown for comparison and to illustrate the massive impact the recession had among private sector workers. In 1990, all individuals have full employment because of the analysis sample restriction. But when the recession begins, the average months in employment nearly halves in the three years. In 1994, the economy starts to recover but employment in the analysis population remains on a low level. The lack of recovery is partly explained by cohort effects and retirement. The earnings follow very closely to the employment pattern. All plant closure groups face a similar decline in employment but those who were displaced in 1991 experience weaker recovery in the post-recession period. The same difference between 1991 and later groups is also seen in the earnings. It should be noted that the 1991 group has also lower initial earnings due to the fact that this group includes a higher share of women compared to later years. The employment levels in all closure groups recover until 1997 when the 1992 and 1993 groups reach the average level in the analysis population. The recovery is similar for earnings although the gap between the 1991 group and the two other groups is more pronounced.
The lower panels of Figure 3 present employment and earnings for the comparison groups. All these groups are expected to show a decline in the average employment because all fully employed individuals change their labour market status eventually. However, they all suffer considerable drops in employment in the first follow-up year. The drop is large for the 1991 group because they are followed during the recession years and relatively small for the 1993 group because the recession starts to turn into recovery in 1994. Interestingly, the 1993 group faces only a small decline in earnings compared to their steady decline in employment. The 1991 and 1992 groups follow closely the employment and earnings trend of the analysis population.
Matching and covariate balance
The objective in this analysis is to estimate the causal effect of job loss on outcomes measuring the labour market performance, earnings and income of the workers displaced during the Finnish recession. We utilise a matching estimator that combines propensity score matching with exact matching on earnings. We begin by discussing the matching model that we use to estimate the average treatment effect on the treated separately for each annual plant closure group. Then we describe how the analysis sample is pooled to estimate the effect jointly for all closure groups. To account for gender differences in labour market outcomes, all models are estimated separately for men and women.
The propensity scores are estimated by a logit model with covariates observed at the end of 1990. The covariates include individual background characteristics, firm characteristics and earnings history for 1988 and 1989. The detailed variable definitions and the matching balance for the pooled samples are provided in Appendix. The output for annual models is not included for brevity.
The exact matching is done using 20-quantiles of the 1990 earnings in the plant closure groups. We also use a ceiling of 47,000 euros which excludes the top 1% earners in 1990 from the sample. The 20th and 80th percentiles are 13,390 and 22,520 euros, respectively, which means that earnings are matched roughly in 600 euros bins for the majority of the workers.
With respect to the propensity score, workers are matched by the nearest neighbour method using the linear predictors from the logistic regressions. To increase the efficiency of the estimator, several controls are used if they all match a treated individual. A tolerance value 10 −5 is used to determine the acceptable distance. The standard errors are estimated following Abadie & Imbens (2006) .
A pooled sample is constructed to analyse the annual closure groups jointly. The main problem in pooling the data is that the annual comparison groups are largely overlapping because all the workers in the 1993 comparison group belong also in the 1991 comparison group. To create a sample that allows exact matching on year-specific comparison groups, all controls are randomly split into three sets. These distinct sets provide still enough observations so that year-specific comparison groups can be matched using a similar procedure as for the separate annual models. The only difference is that an exact matching variable is added to ensure the correct comparison of year-specific treatment and comparison groups. The descriptive analysis suggests that the comparison groups have relatively similar compositions to the closure groups although most background characteristics are statistically different before matching. Because the comparison groups are much larger than the plant closure groups limited common support is not a problem in this setting. The matching balance for the pooled sample shows that 7.9% of women's and 4.0% of men's variables remain statistically different after matching on 5% level. For women, the differences remain for language, plant size and some regions of residence. For men, four industry categories of previous employers are imbalanced. The remaining differences are small, less than 3 percentage points, except for the manufacturing of leather clothes where 4.3 percentage points difference remains for men. Overall, we consider the analysis groups to be well balanced considering the detailed classifications used in the analysis.
Results
We present estimation results based on three different types of matching models.We begin with annual models where those displaced due to plant closure in the years 1991-1993 are matched separately to the respective comparison groups. These estimates allow us to study the dynamics of the recession and compare the effects of plant closure between years. Then we use a pooled sample to extend the analysis to additional outcomes and effect heterogeneity. The pooled sample provides more concise presentation of results although it is less informative about the recession dynamics. Also the larger sample size allows a more reliable analysis of effect heterogeneity by individual background characteristics. Figure 4 presents the estimated effect of job loss by the year of plant closure and gender. The upper panel shows how the months in employment drop after the job loss. The change relative to the baseline, estimated using the matched comparison groups, is 65-71% for women and 58-66% for men. After the initial drop, the relative employment improves for the following ten years. Women's employment reaches the comparison group steadily while men's employment first recovers more quickly but then remains permanently 1-5% below the comparison group. The relative effects are remarkably similar between the annual plant closure groups.
The lower panel of Figure 4 provides the results for earnings. Overall, the effects on earnings are close to the employment effects which suggests that job loss affects mostly through employment and wage effects are less important. However, earnings recover slower than employment and, after 8 years, the earnings losses are in most cases at least 5 percentage points larger. A detailed wage analysis is not possible because earnings data are available only on annual level which does not allow to separate wage effects from changes in days in employment or working hours. At the end of the follow-up, men's earnings effects remain larger than for women as their long-term losses are 5-8%.
Compared to earnings losses found in previous studies, our initial effects are very large. The large effects can be expected because we focus on a severe recession period. However, the employment recovers rapidly and after 6 years the earnings losses vary between 15% and 23%. These are actually slightly smaller estimates than in Jacobson et al. (1993) who study a recession period in Pennsylvania. Other studies analysing periods of more moderate economic conditions typically also find more moderate effects. Hijzen et al. (2010) provide an exception as their estimates are in the range of 18-35% after 5 years for the UK. Considering long-term effects of the job loss, only few studies have over 10 years follow-up. Eliason & Storrie (2006) is a notable exception. They follow displaced Swedish workers for 12 years and find a long-lasting effect on earnings and employment. While their initial effects are much smaller than here, their 3% decrease in long-term employment is in line with our results for men.
Some previous Finnish studies have also estimated the effect of job displacement for the Finnish recession years. Korkeamäki & Kyyrä (2014) estimate quantile earnings effects for those displaced in 1992. Their estimate for the median is similar in magnitude for the initial effect and the following 7 years. Their follow-up ends in 1999. Huttunen & Kellokumpu (2016) analyse couples in prime working age who were displaced in the recession years 1991-1993. Their estimates for initial earnings losses are only 22-23% and the losses seem to diminish slower compared to our estimates. The difference to our results is likely explained by their sample restrictions.
Pooled estimation
The pooled sample allows us to estimate the effect of job loss in calendar time using all analysis groups simultaneously. This means that the estimates are average effects over annual plant closure groups weighted by their group sizes. For example, the first follow-up year common to all groups is 1994 which is the first follow-up year for the 1993 closure group but the third for the 1991 group. Averaging over different years hides detailed dynamics of the job loss effect but it provides larger analysis groups that are needed for heterogeneity analysis. Presenting results in calendar time is also useful for understanding the macroeconomic impact of the recession.
The upper panel of Figure 5 shows the relative effect of job loss on employment and unemployment by gender. The pooled data estimation basically replicates the employment effects shown earlier for yearly closure groups. The trends are very similar for both genders and the confidence intervals are overlapping from 1998 onwards. However, the effect on months in unemployed shows a different pattern. In the beginning, the relative effect is very large, over 100%, for both genders. This is expected because of very large drop in employment. Then the unemployment effect starts to decline and the trends diverge as men's effect jumps in 1999. Women's effect continues to decline until it reaches 6% level in 2004. Men's effect decreases to 8% in 2006.
The middle panel in Figure 5 presents the effects on earnings and income. Again the pooled results are in line with the results for annual closure groups. The results for earnings follow very closely the pattern of employment effects. Income effects are more modest because taxable income includes social benefits. The most relevant benefit in this context is the earnings-related unemployment benefit. In addition, the gender difference disappears almost completely. The initial effect is around 23% income loss while the long-term loss is 4% for women and 6% for men which are in line with the long-term earnings effects.
The lower panel in Figure 5 shows the effect on additional outcomes that are derived from months in unemployment and income. The long-term unemployment indicates that unemployment has lasted over a full year. Contrary to other outcomes, these effects are presented in levels as the relative changes are very large due to low incidence in the control group. In 1994, the effect is 12 percentage points increase for women and 14 points increase for men. Then the effect declines steadily for both genders and women's point estimate reaches zero in 2002 and men's in 2005.
The poverty results show the increase in the share of those with personal income below the annual poverty threshold. For women, the increase remains over 9 percentage points until 1999 when the effect starts to decline. In 2006, the effect has declined to 2 percentage points. For men, the effect is much more stable. It starts from 7 percentage points and declines only slowly. In 2003, the effect is 4 percentage points and does not decline any further.
The increase in long-term unemployment relative to the comparison group is over 100% initially but drops below 50% by 1999. For women's poverty risk, the relative effects are similar to long-term unemployment while for men the risk remains elevated. In 1999, men's poverty risk is 85% higher and it declines to 37% by 2006. The high risk is probably linked to the lower level of employment and higher reliance on basic unemployment benefits.
Effect heterogeneity
Previous studies have shown that the effect of job loss is likely to be very heterogeneous. We study the effect heterogeneity with respect to age, education level, previous earnings, socioeconomic status and industry. All these background characteristics are observed before the job loss in 1990. We conduct the analysis by splitting the pooled sample into sub-samples separately by each background variable.
We focus on employment and earnings outcomes in 2000 for simplicity. The main pooled sample estimates, presented in Table 2 , imply 9.1% less months in employment and a 17.2% decrease in earnings for women. Men's main estimates show 10.1% lower employment and a 15.1% earnings loss. For both genders, the negative effects increase with age and they are very large for the oldest age groups. In case of education, the results are more diverse. Women with less education have the smallest employment effects, while for men, the employment and earnings losses are smaller for more educated.
The large losses for older workers are in line with Chan & Stevens' (1999) observation that a late-career job loss has a large and lasting effect on employment. Moreover, the Finnish early-retirement scheme for those over 53 years is likely to amplify this effect (Kyyrä & Wilke 2007) . Hijzen et al. (2010) and Huttunen et al. (2011) studying displaced workers in the U.K. and Norway also find qualitatively similar but more modest age effects.
The relative effect of job loss decreases with previous earnings for men. Men with lowest earnings in 1990 suffer also the largest losses in euros whereas, for women, the earnings effect is the largest for those with 1990 earnings 19,001-23,000 euros. Interestingly, women's employment effects do not follow the same pattern. However, it should be noted that these estimates are not very precise.
The effect heterogeneity by previous earnings is reflected in the results for socio-economic status.The blue-collar workers face substantially larger losses compared to the white-collar workers, especially in case of men. A similar pattern is also present when analysing heterogeneity by the industry of previous employer. The largest losses for men are in manufacturing. For women the differences are less pronounced and losses are large also in retail sales and other similar services which are also typical blue-collar workplaces. 
Conclusions
The Finnish economic crises in the early 1990's provides an exceptional and interesting setting for estimating the effects of job loss and analysing unemployment persistence. We utilise exogenous variation in the employment status of workers who were displaced due to plant closure in the deep recession period from 1991 to 1993. This setting provides a large sample of displaced workers and allows us to study unemployment persistence because over 90% of the displaced workers experienced unemployment after displacement. Our analysis shows that a job loss during the recession had a very large and long-lasting impact. The initial losses were substantial: months in employment drop by 65-71% for women and by 58-66% for men, depending on the year of plant closure. The earnings effects are of similar magnitude. These effects are much larger than estimated in studies on other European countries. However, these studies have not focused on severe recession periods and evidence from the U.S. suggest large losses can be expected for those displaced during a recession (Couch et al. 2011; Davis & von Wachter 2011) . Also, our results are in line with previous Finnish studies analysing the recession period (Kyyrä & Wilke 2007; Huttunen & Kellokumpu 2016) .
In the long-run, employment and earnings of the displaced mostly catch up with the matched comparison group. Women's effect of job loss disappears around 10 years after displacement while men have 1-5% lower employment and 5-8% lower earnings in 2006. These long-term effects are similar to results estimated by Eliason & Storrie (2006) for Sweden who, on the other hand, estimate relatively modest short-term losses. The analysis of effect heterogeneity shows that losses are heavily concentrated on older workers. In 2000, their employment is 25% lower for women and 31% lower for men compared to 9-10% decrease for all displaced. These results are likely to be partly explained by a early retirement scheme that affects re-employment of older workers in Finland (Kyyrä & Wilke 2007) . The program has been cut back since then but before 1997 unemployed over 53 were entitled for earnings-related benefits until retirement.
The effect on unemployment reflects closely changes in employment. Also our long-term unemployment indicator points to a large initial effect that effect phases out over time. Therefore, we do not find evidence on permanent rise in individual unemployment persistence. On the other hand, our poverty risk indicator suggests around 4 percentage points long-lasting increase, especially for men.
Although the annually measured effects of job loss seem to mostly disappear over time, the very large short-term effects imply that those displaced in the recession period have shorter work histories and lower life-time earnings. These cumulative effects are also substantial from the fiscal point of view. 
